SPACE ENVIRONMENTAL EFFecTs (SEE)

Engineering Directorate Technology Thrust Area
Marshall Space Flight Center (MSFC) ®Huntsville, Alabama

Space Environmenta Effects (SEE) isahigh emphasi stechnology activity of theEngineering Directorate. Thegoa of
thisthrust areaisto providetechnical expertise and thelead testing facility for the agency in space environmental
effects. Team membersof SEE work to defineand simul ate space environmentsand to conduct materia stesting and
devel opment for spacecraft. In partnership with industry, academia, and other government agencies, the SEE thrust
areateam providestechnol ogy solutionsto reduce cost and increase mission lifetime.
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SEE Offers Complete Capabilities /

The SEE team offersunique capabilities of not only defining and
simulating space environments but also devel oping and testing
materidsand systemsfor these environments.

Defining space environmentsfor amissoniscrucia to determining
and combating the hazards a spacecraft may encounter. The SEE
team has devel oped environmental modelssuch as the Interplan-
etary Environment Model and the Magnetotail Environment Modd.
Thistechnology reduces environment uncertainty and allowsfor
enhanced mission preparation.

The SEE team dso Smulates space environmentsin order to provide
anaccuratelifetimeprediction of materid sand systems. Environments
samulatedindudesolar UV, aomic oxygen, particleradiation, thermd,
micrometeoroid/debrisand plasma. Synergistic effectsarestudied
through flight experimentsand ground testing. Throughtheseefforts
team members analyze the effects of contamination and expand
existing knowledge of total environmental effects.

SEE team members usetheir expertiseto develop materialsand
systemsthat are moreresistant to space environments. They also
improve methods of materia sprocessing and devel op morerobust
materidsand systems.

The SEE teamisequipped withworld-classanaytica toolsand [abo-
ratory testing facilities. These capabilitiesare used to develop in-
flight material measurementsand to provide materia characteriza-
tion. Withthesetools, team membersare devel oping new technol -
ogy solutionsand capabilitiesto provide safe, low-cost accessto
space.
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Additional SEE Technologies

gynetosphere Charged Particle Environment

¢ = ¥

lla'lr:lh-h“

The SEE team has devel oped thefirst engineering model of theouter
magnetosphere charged particle environment. Thisempirical model
usesphysicsprinciplessuch asstream-line mapping tofill in between
spacecraft measurements. Thisinnovative concept alowsengineers
to better antici pate and manage material sdamage caused by these
environments. The ChandraX-ray Observatory, for example, has
used thismodel to manage the degradation of the Advanced CCD
Imaging Spectrometer detector (ACIS). SEE team membersalso
develop other space environment models as needed for specific
missons.

Stream-line mapping technique used to extrapolate data

ent of Plasma Simulations Systems and Techniques

Propulsive Small Expendable
Deployer System (ProSEDS)
Plasma Contactor

In order to predict and combat the effects of plasmaenvironments,
SEE team membershave developed plasmasimulation systems. A
spacecraft traveling through anionized portion of the atmosphere
may encounter plasmaflux that can chargethe surface and disrupt
the operation of el ectricaly biased instruments. Plasmasimulation
technology isprimarily used for flight experimentsand ground testing
of materialsand systems. Thesetestsallow the added assurancethat
spacecraft, particularly thosewith high voltage solar arraysand teth-
ers, will function properly in the surrounding plasmaenvironment.
Several customersalready utilizethiscapability. For example, the
Internationa Space Station (ISS) usesthistechnology to determine
minimum voltage breskdownin plasmaand for the Fl oating Potentia
Measurement Unit (FPMU) qudlificationtesting at M SFC.

d Environmental Effects Testing

Inorder to support variousNASA missions, itiscrucid tobeableto
simulatethe variousenvironmentsthat spacecraft will experience.
The SEE team providesauniquelaboratory capability at MSFCto
simultaneoudy expose materialsand componentsto arange of com-
bined environments. Synergistic effectsof thiscombined exposure
can produce effectsthat are greater than the additive effects of the
individud environments. Therefore, testing for theseeffectsincreases
thesafety of NASA missions.

Combined Environmental Effects System



